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Part One: Literature Review  
Celiac Disease 
Introduction 
Celiac disease (CD) is a genetic autoimmune disease that requires life-long strict 
adherence to a gluten-free diet. Gluten is a protein found in wheat and has equivalent proteins 
in rye and barley. Those with CD may also have to eliminate oats from their diets due to 
concerns of cross contamination between the oats and gluten containing grains caused by 
crop sharing of fields or other contamination during processing. For someone with CD, 
ingesting gluten causes an inflammatory reaction in the mucosal villi of the intestine causing 
progressive damage and atrophy to the intestinal villi1. This leads to the malabsorption of 
carbohydrates, fat, the fat-soluble vitamins A, D, E, and K as well as other micronutrients as 
the disease progresses2. Intestinal damage and malabsorption can occur whether symptoms 
are present or not in the patient or if only a small amount of gluten is being consumed. Celiac 
disease can have a vast array of symptoms including the most common gastrointestinal 
related symptoms such as stomach pain, bloating, abdominal distention, diarrhea, 
constipation, and flatulence. Other non-gastrointestinal symptoms may include anemia, 
osteoporosis and osteopenia, weight loss, fatigue, depression, infertility, dental problems, 
arthritis, epilepsy and ataxia, and reduced growth in children1. If not properly managed CD is 
also linked to increased risk of developing other autoimmune diseases, neurological 
problems, and cancer2. 
 Celiac disease affects a higher prevalence of people than once thought; according to a 
large epidemiological study approximately one in every 133 people in the United States has 
the disease.  It is estimated that roughly 3 million Americans have CD, which is slightly 
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lower than 1% of the population and is similar in prevalence to European population 
estimates2. Currently, the only treatment for CD is a strict gluten-free diet which can be 
complex and confusing to begin and requires a substantial amount of dedication in the form 
of dietary and lifestyle changes3.  
 Removal of gluten from the diet can be difficult, expensive, and result in nutritional 
and taste deficiencies. Wheat is the second most highly cultivated grain worldwide and 
provides essential sensory characteristics to food items, especially bakery items, where it is 
responsible for the elasticity, firmness, cohesion, and moisture of baked goods. The 
substitutes that are most commonly used in gluten-free foods such as rice, potatoes, maize, 
millet, buckwheat, amaranth, quinoa, soybeans, and sorghum are unable to provide the 
consistency to baked goods that wheat can. Additionally, to be safe for consumption by 
someone with CD these substitutions must have been produced in a dedicated manner that 
prevents cross contamination with gluten containing grains. The gluten-free diet, like every 
diet, can be unhealthy if not treated with consideration of nutrient value. The diet is 
especially at risk to be low in fiber, iron, folate, niacin, phosphorus, and zinc if the patient is 
consuming high amounts of refined gluten-free grains and starches. The gluten-free diet is 
also likely to be high in fat as adding in extra fats during processing is common to achieve a 
consistency more like that of gluten containing food items. Eliminating gluten from the diet 
is also difficult because of the vast hidden sources in foods and other items. Gluten is often 
used in unexpected places like soups, sauces, marinades, spices, food spreads, ice cream, and 
malt based beverages. Even non-food items that come in contact with the mouth like lipstick 
and postage stamps must be monitored for gluten in someone with CD1.  
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Challenges with Celiac Disease 
Those with celiac disease face numerous initial challenges while trying to adhere to a 
strict gluten-free diet. Economic factors such as the high cost of gluten-free products can 
create a barrier for those trying to follow the prescribed diet. Along with increased cost, 
limited availability of gluten-free products can also make the diet more difficult to manage. 
While a strict adherence to the diet is essential for the proper treatment of CD, adherence can 
vary among individuals based on their perceived barriers as well as the disease specific 
education and support they have access to.  
Cost 
  A major factor in difficulty following the gluten-free diet is due to the increased cost 
and decreased availability of gluten-free foods. The demand for gluten-free items such as 
flours are typically lower than gluten containing flours and usually cost more because of 
this1. In a study conducted in the Federal District of Brazil 75% of survey respondents with 
CD reported dissatisfaction with the price and availability of gluten-free food items4. In a 
study done in Canada it was found that gluten-free foods cost an average of 242% more than 
their gluten containing equivalents5. Paralleling these results, a study based in the United 
States comparing the cost of a gluten-free market basket containing basic food items such as 
pasta, pretzels, and bread found that generally the cost of gluten-free food items was 240% 
more than the gluten containing items in the regular market basket. On top of this, it was 
found that the same gluten-free food items purchased in a health food store were 123% more 
expensive than those purchased in a grocery store. This also differed between types of food 
with the authors noting that gluten-free snack foods like pretzels, cookies, and crackers were 
considerably more expensive than the gluten containing versions. Gluten-free pasta cost more 
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than twice that of wheat pasta, and cereals and cake prices were the only ones that were not 
significantly costlier than their equivilants6. An additional study completed in the United 
States found that gluten-free foods were between 76-518% higher in cost than their 
equivalents, and when comparing grocery stores to health food stores the prices could be 
between 47-82% higher than that grocery store premium5. Cost and its impact can also vary 
between country of inhabitance. When comparing the United Kingdom to the United States 
cost differences and support of nutritional treatment differed greatly. In the United Kingdom 
46% of participants reported that gluten-free food cost them more but only 21% felt that cost 
was a problem, however those in the UK receive a pharmaceutical benefit prescription box of 
gluten-free food staples at little to no cost to patients and it is supported by the National 
Health Systems (NHS)5,6. Factoring in that those in the US do not receive these benefits and 
are left to pay full price for all gluten-free items further demonstrates how less accessible and 
more expensive the gluten-free diet can be in the United States compared to other developed 
countries6.  
Availability 
 Related to cost, availability of gluten-free items is also a reported barrier to the 
gluten-free diet. In the study previously mentioned from in the Federal District of Brazil, 
57% of survey respondents reported being unsatisfied with market availability of gluten-free 
products4. In another study conducted in Canada and the United States 83% of survey 
respondents reported difficulty finding gluten-free products most of the time, and 85% 
reported having a difficult time finding good quality gluten-free products even though more 
items have become available in recent years2. A study done by Lee et al6 in five geographic 
regions of the US found that, on average, grocery store markets had only 36% of the items in 
7 
 
their previously mentioned market basket containing basic gluten-free food items, while 
health food stores had 94%. Although health food stores had more availability they were 
considerably more expensive. The internet was the only location that had 100% of market 
basket items, but it came with increased shipping costs for cold items, wait time for needed 
products, and inconsistent prices5.  
Adherence and Education 
Adherence to a gluten-free diet varied among studies as well as the country the 
studies were conducted in. A study done in Brazil found that 90.38% of survey participants 
followed the gluten-free diet when they were able to but 67.12% reported consuming gluten 
containing food inadvertently or due to a lack of available options or information in public 
locations. Seventy-seven percent reported reading manufacturer labels to ensure they were 
consuming gluten-free items4. A Canadian study found that those who had been symptomatic 
before being diagnosed with CD were more compliant with following the gluten-free diet 
because they saw immediate benefits to the diet. Other factors that made adults more 
compliant was a history of cooking or cooking literacy and those with supportive relatives 
and friends, or those who were members of support groups. Older adolescents were found to 
adhere more strictly to the gluten-free diet than younger adolescents because they had a 
greater understanding of the diet and its long-term consequences if not followed as well as 
the ability to better govern their actions5. The Canadian Celiac Association conducted a 
survey asking participants with CD what would improve their lives and increase their 
adherence to the gluten-free diet. Sixty percent of respondents said an earlier diagnosis would 
improve their life and increase their chances of following the gluten-free diet along with 
better food labeling (52%), more availability of gluten-free products in the grocery store 
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(39.8%), more gluten-free menu options in restaurants (27.5%) and better dietary counseling 
and education of their condition (12.9%). A survey of those in Quebec found that only 44% 
of those who had been diagnosed with CD rated their dietitian as a knowledge resource for 
information, and only 55% had high confidence in the information provided to them by a 
dietitian. Another study in Canada found that only 75% of participants with CD had been 
referred to a dietitian, only 53% found the dietitian to be helpful, and 54% rated the dietitian 
as knowledgeable in the topic. In a study by Lee and Newman this was drastically lower with 
only 13% of respondents having gone to a dietitian, and only 21% of them found the 
information provided to them to be helpful. These ratings, however, are still higher than 
those given to the information provided by family doctors, which only 12% found to be 
helpful. Gastroenterologists were reported to provide better information with 28% of 
participants finding them as a helpful resource. Local Canadian Celiac Association chapters 
and the overarching organization were rated the most helpful with 64% of respondents 
finding both sectors of the organization as helpful. Table one below displays the source of 
information for survey respondents and the ratings associated for each resource.                                                                                                                                           
Table One2: Quality of Information based on source  
Several other studies echo these results with the findings that those who are more involved in 
support groups are usually more knowledgeable about the diet and compliant in following it. 
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The role of local support and advocacy groups has been recognized as essential for the 
educational and social aspects they provide 2.  
Effects 
Trying to manage all the challenges associated with CD can greatly impact an 
individual’s normal life experiences they had prior to diagnosis. Of the changes that often 
come with CD, significant social and emotional impacts on the diagnosed individual are 
some of the hardest to accept and overcome. In some cases, CD has even been shown to 
decrease on one’s health-related quality of life following a diagnosis demonstrating the full 
potential effect CD may have.   
Social and Emotional Factors  
 Many of the lifestyle changes that can come with a strict adherence to a gluten-free 
diet can impact the social lives of those with CD. Participants in a study done by Zarkadas et 
al2 found that some of the difficulties that came with lifestyle changes included avoiding 
eating at restaurants, not being invited out because of their diet, and concerns over 
maintaining a gluten-free diet while in the hospital. In this survey, 94% of participants 
reported bringing gluten-free foods when traveling to ensure they would have a meal 
available with 38% saying they had avoided travel at least some of the time due to dietary 
concerns. A total of 81% of participants reported avoiding restaurants at times, and many 
participants, 36%, stated that they felt left out of meal invitations because of CD at least part 
of the time2. Table two on the next page summarizes the results found in this study on the 
perceived impact of the gluten-free diet by participants.  
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Table Two2 – Outline of the listed social impact of a gluten-free diet on respondents  
A study done in the UK had 68% of survey respondents say that the gluten-free diet 
reduced their enjoyment of food, and 54% said they participated in activities they previously 
enjoyed less following a CD diagnosis, especially eating meals out at a restaurant. Swedish 
researchers found that food situations at work, food purchase, and finding meals while 
traveling were the main areas in which their participants with CD faced hardships. Within 
these situations participants reported feeling emotions of isolation, anxiety, frustration, and 
concern over “being a bother”, as well as feeling like they were constantly facing restricted 
food choices, doing twice the work to ensure a safe meal and always “being on call” due to 
the diligence needed to maintain a gluten-free diet. Despite these reports only 11% felt like 
CD created an impairment to their leisure and social activities5.  
Social and emotional factors were of a greater importance and concern in adolescents 
with CD as they may face different social issues or have a harder time accepting changes 
than adults. A study focusing on CD in children and young adults found that even those 
diagnosed in childhood still faced their greatest challenges related to the disease in 
adolescence, especially pertaining to dining with people outside of the home and accidental 
exposure due to poor school awareness. A focus group of Swedish 15-18-year-old 
adolescents reported facing stigmatization due to their diet, although they felt the stigma was 
11 
 
reduced with more education about CD by both themselves and their peers. They also 
reported feeling like they were visible in public when trying to eat gluten-free causing social 
devaluation and a preference to withdraw from social settings and eat at a safe place like their 
home. Participants also reported feeling guilty for not eating food offered by their friends and 
said that their peers often felt they were “making it up” or were “self-important” because 
their disease was not visible. An Italian study found that children and adolescents 2 to 18 
years old often reported a desire to eat food containing gluten because it was a favorite food 
prior to diagnosis or because it was a forbidden food. Aside from a desire to eat gluten 
containing foods other emotions consistently reported were feelings of resentment of their 
disease, constraint, anger, sadness, sacrifice, and isolation. Some of the adolescents reported 
consuming foods they knew had gluten in them around their peers to avoid standing out, 
while teenagers reported being more fearful of consuming gluten and having a harder time 
discussing it with their peers than younger children. A focus group from Denmark of 8-18-
year old’s had similar results with the interviewees reporting experiencing negative reactions 
from their peers if it was thought they received preferential treatment due to their disease. 
They also felt like constantly disclosing their condition to others was a burden but allowed 
uncomfortable situations to arise if they do not disclose it. Similar to the results in the last 
study participants reported knowingly accepting gluten containing foods from others to avoid 
appearing rude. Younger participants main concerns were how it would impact their social 
lives and activities when they reached adolescence and beyond, while older participants had 
separate primary concerns including gluten-free foods taste, price, availability, and 
maintaining their diets when independent5. Table three on the next page shows the reported 
social and emotional burdens of CD in adolescents from one of these studies.  
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Table three5: Social impact and burdens of a gluten-free diet for adolescents  
Health Related Quality of Life 
 Health-related quality of life (HRQoL) is a measure of the impact that a person’s 
health status has on their life including their physical, mental, emotional, and social 
functioning capabilities. A study of participants of Canada’s Celiac Association found that 
most people with CD had similar HRQoL scores to those reported in the general Canadian 
population expect for those with celiac disease who had been diagnosed for less than one 
year. Among those that had been diagnosed for less than one year the score was even lower 
in women than it was in men. A study done by Swedish researchers found that those on the 
gluten-free diet for 10 years had significantly lower HRQoL scores than the general 
population, again with women scoring lower than men, contrasting the reported similar 
scores for the majority of those with CD and the general public but echoing the gender 
difference found in previous studies 2.  It has been found that adults who are more adherent in 
their gluten-free diet have higher HRQoL scores than those who are partially or non-
compliant. Similar results were found in teenagers where those who were strictly compliant 
in their diet had significantly higher HRQoL ratings than those who consumed gluten 
frequently. Strict compliers to the diet had scores similar to that of healthy controls, while 
those who often consumed gluten were lower in all dimensions of the HRQoL measurement, 
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an observation which could explain the differences in reported HRQoL scores of participants 
with CD between studies5.  
 Conclusion 
 Those with CD can face multiple barriers and hardships when trying to follow a 
gluten-free diet. It can be difficult and confusing to understand the diet, and the taste and 
texture of gluten-free foods can vary substantially from what an individual is used to. Of the 
complications that those with CD face when trying to follow the gluten-free diet cost, 
availability, and the social and emotional factors that come with it are the hardest to manage. 
As support, education, affordability, and availability goes up so too does the adherence to the 
diet and the participants ratings of their health-related qualities of life. It is apparent from 
these data that CD can be a complicated disease state to manage and should be recognized as 
a condition that spans across several aspects of an individual’s life beyond just that of what 
they eat.  
Health Disparities 
Introduction 
Those with CD may have an even harder time managing their diet if they are 
challenged with health disparities, which are differences between populations in health status 
or health determinants. According to the World Health Organization, health disparities are 
predominately influenced by a person’s social determinants which include the conditions 
where they were born, grow, play, work, live, and age which are influenced by things such as 
race, age, income and education level, and gender. Health disparities, also used 
interchangeably with health inequalities, are avoidable and affect populations 
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disproportionately, thus causing unfair differences in health status between varying 
demographics of people7,8.  
Social Determinants  
Social determinants that influence health outcomes in a person or population include 
race, ethnicity, sex, age, household income, level of education, and location. Other factors 
that can have an impact is the place of a person’s birth, the language spoken in their home, 
disability status and their sexual orientation7. The socioeconomic position of a person has 
continuous effects on a person’s health that can be a life-long impactor of health status. 
Those that have the highest risk of preventable chronic diseases and preventative health 
behavior issues such as risk-taking and smoking are racial and ethnic minorities, women, 
mentally and physically disabled persons, and those with low education levels or income. A 
study done in the US to examine the populations that are most predominately impacted by 
health disparities looked at fruit and vegetable consumption, physical activity, non-cigarette 
smoking and non-binge drinking. This was done in relation to disparities related to sex, 
education, race/ethnicity, and income and education levels. Overall, researchers found that 
education level was the highest determinant of disparities for fruit and vegetable 
consumption, physical activity, and non-cigarette smoking. Using a linear trend analysis, it 
was also found that education-specific and income-specific disparities had caused an overall 
disparity increase in the populations it effected in recent years. Race and ethnic-specific 
disparities were related to an overall increase in disparities of fruit and vegetable 
consumption and non-cigarette smoking but had decreased disparities in all other behaviors. 
Sex specific disparities influence on overall disparities went down in all areas except non-
cigarette smoking, and age specific disparities influence went down in all areas except for 
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non-binge drinking9. The CDC Health Disparities and Inequalities Report released in 2013 
back these findings, stating that substantial education and income disparities exist across 
multiple measurements of health. It was also found that young adults aged 18-24 who did not 
complete high school had significant inequalities in place of birth, disabilities, and 
demographic, socioeconomic, and geographical qualities. The CDC also reported from the 
same study that racial/ethnic, socioeconomic, and geographic inequalities in those living in 
poverty and who did not complete high school had little, if any, evidence of improvement 
from 2009 to 2011. This is important because it has been found that people with low levels of 
income and education tend to have higher rates of morbidity and mortality, as well as 
increased risk-taking behaviors and decreased access to and quality of health care. Higher 
levels of education and income provide the opportunity for resources that protect against and 
prevent the development of health risks prematurely in life, and this report confirms that the 
lowest level of both factors tends to be present in the populations and subgroups that exhibit 
the lowest level of health status8.  
Access to Healthy Food Retailers, Health Care and Insurance 
Although an individual’s socioeconomic status greatly influences their health outcome, it 
has been found that the socioeconomic status of where one lives and works has more of an 
impact. The place in which a person resides and works can have such an effect on an 
individual’s health status due to the influence it has on their access to healthy food options 
and adequate health care. The CDC completed a study finding that people in 30.3% of all 
census tracts in the US did not have access to a minimum of one healthy food retailer within 
their tract or within a quarter mile of their tract boundaries. Those that lived in rural areas 
were four times less likely to have access to a healthy food retailer than those that lived in 
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urban areas. Tracts with a high density of senior citizens were 1.3 times less likely to have 
access to one healthy retailer than those with younger populations, and in low income tracts it 
was 1.2 times more likely that access was limited than in higher income tracts, a trend that 
was especially strong in the south. A high population of non-Hispanic whites also correlated 
with lower access, however non-Hispanic black neighborhoods tended to have less access to 
chain grocery stores, which typically have cheaper healthy options than non-chain 
supermarkets. Access to health care and preventative services were seen to be the lowest in 
populations with the lowest education and income levels, a trend which increased as age 
went up and education levels and household income went down. Gender and race were also 
indicative of a lack of health care access. For the specific preventative screening of colorectal 
cancer, a preventative service which could prevent up to 50% of all related mortality, men 
have higher incidence and mortality rates, as do non-Hispanic blacks due to a lack of access 
to preventative services. However, males were found to be more likely to have health 
insurance than women with a percentage of 24.1% vs 18.8% being uninsured, a significant 
difference between the two. Additionally, the percentage of young adults that were uninsured 
was nearly double that of older adults with 28.5% of those aged 18-34 being uninsured 
compared to only 15.5% of those aged 45-64.  Within the young adult population, those with 
lower income and less than a high school education were even more likely not to have health 
insurance than those with additional education or higher income. When comparing 
racial/ethnic disparities those who were Hispanic had uninsured rates of 41% and those who 
were non-Hispanic blacks had a rate of 26.2%, both significantly higher than that of non-
Hispanic whites or Asian/Pacific Islanders (p<0.001). From 2010 the uninsured rate for 
several groups increased including those with a disability, non-Hispanic blacks, persons who 
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were poor or near poor, and those who only had a high school education or some college 
education without a degree. Overall, Hispanics face the greatest disparity in relation to lack 
of health insurance representing a total of 29.3% of the uninsured population8. While 
financial barriers contribute to many of the disparities facing access to health care, 
nonfinancial barriers such as cultural and language barriers and immigrant status, with or 
without income disparities, were also main findings in a cross-national survey conducted 
between the US and Canada. Disparities based on racial inequalities existed in both countries 
but was more marked in the US as were inequalities based on income with US respondents 
having been found to be more likely not to have a regular doctor, not be taking needed 
medications or to have an unaddressed medical need. Conversely, Canadian respondents with 
low incomes had more access to medical care and perceived it to be of higher quality than 
those in the US10.  
Health-Related Quality of Life 
The CDC reports that those who face socioeconomic disparities tend to have lower 
HRQoL scores than those that are not faced with health inequalities. Women, minority 
groups, those with a disability, those with lower education levels, and persons who speak a 
language other than English at home reported higher levels of poor or fair health, and 
physically or mentally unhealthy days. Men, however, reported more physically and mentally 
unhealthy days than women, and Hispanics who spoke Spanish at home rated their health as 
better in 2010 compared to 2006 despite an increased reporting of physically and mentally 
unhealthy days. Those with a disability followed this same trend of reporting their overall 
health as better but experiencing an increase in reported mentally unhealthy days. Despite 
populations experiencing inequalities reporting better overall health, increasing differences in 
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HRQoL have still been associated between those with risky versus protective health 
behaviors as well as between the various levels of income, education, employment, and 
disease status in recent years7.  
 Conclusion  
Health disparities or inequalities disproportionally impact populations creating worse 
health outcomes for those experiencing them. An individual’s socioeconomic status and the 
health disparities it involved were greatly influential of their health status including their 
race, ethnicity, education, and income levels as primary health inequalities. The 
socioeconomic status of where an individual lived was even more of a determinant of the 
health disparities that were present as it influenced the access to health care facilities, 
insurance options, and healthy food retailers. Those that face higher disparities such as the 
disabled, minorities, women, and those who never completed a high school education had 
lower health related quality of life scores. This research points to the significance that health 
disparities can have on the health status of a population and demonstrates how variable the 
health status of an individual and of a population may be due to the inequalities that they are 
faced with socioeconomically, demographically, and geographically.  
Rural Populations 
Introduction 
The definition of rural can vary widely depending on the source; -even the federal 
government has two main definitions from the US Census and the Office of Management and 
Budget, but several additional variants exist in other agencies. The Health Resources and 
Services Administration uses a mixture of the two claiming that the US Census overestimates 
rural areas and the Office of Management and Budget underestimates it. With this blended 
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definition of rural, the use of Rural-Urban Commuting Area Codes helps to determine rural 
areas based on population density and uninhabited land. From this count, approximately 17 
to 18% of the US population live in rural areas, but it accounts for 84% of the land in the 
US13. Whatever definition is used, rural areas typically have poor health status and limited 
access to adequate health care services compared to urban areas. With the definition usually 
including geographical, economic, cultural, and social criteria, rural areas typically are 
characterized as small communities with a more dispersed population and tend to have higher 
amounts of the population involved in agricultural industries like farming, fishing, mining, 
and forestry14. Those living in rural areas of the United States are not only especially likely to 
experience health disparities but typically have their inequalities compounded even more 
than those that live in urban areas. A study researching healthcare in rural areas of the United 
States found significant evidence of inequalities in health care access in rural versus urban 
areas with rural areas having higher levels of chronic diseases, higher levels of poor outcome 
of individual health status’s and less access to digital and in-person health care options11. 
Access to Health Care 
Of the health disparities faced by those living in rural areas, access to quality health 
care seems to be the largest and most influential. Rural areas have a disproportionate lack of 
adequate health care across all levels and specializations. A study researching hospitalization 
in rural areas found that even though 17% of Americans live in rural areas they only account 
for 12% of all hospitalizations, 11% of days of care, and 6% of inpatient procedures within 
the hospital system. This study also found that only 24% of those living in rural areas had a 
trauma center within 10 miles of their residence compared to 71% of those living in urban 
areas11. Another study researching the extent to which rural health care lags behind urban 
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health care found a huge difference in the amount of health care professionals in rural versus 
urban areas. In rural areas, there were only 5.3 primary care physicians and 5.4 specialists per 
10,000 people while urban areas had 7.8 primary care physicians and 13.4 specialists. Those 
in rural areas also had to rely more on primary care physicians, mainly family and general 
practitioners, as they made up 49% of the available physicians compared to 30% in urban 
areas. Specialists were much less available in rural areas making up only 23% of the 
available physicians compared to 37% in urban areas11. According to Rural People 2020 only 
9% of all doctors and 16% of registered nurses practice in rural areas in the US. There was 
also a lack of nurse practitioners, dentists, pharmacists, and specialty care such as surgeons 
and obstetricians16. Rural residents were found to have fewer outpatient and physician visits 
than their urban counterparts with the study on rural America lagging behind citing three 
main explanations as to why. The study cites a lower convenience of use for those in rural 
areas highlighting that with a lower population-density, meaning fewer available physicians, 
patients had to travel further, wait longer to get appointments, and wait longer in the doctor’s 
office than those in urban areas. The second explanation relates to provider supply, with 
fewer providers in rural areas they may be limited in their ability to accept new patients, must 
charge higher fees, and be unable to provide the services or dedicate the time to patients 
required. Many physicians also had to rely less on revenue from managed care plans and 
instead had to rely on lower Medicare and Medicaid payments more than urban physicians. 
Finally, the study cites patient resource constraints, finding that because rural patients tend to 
be poorer and less likely to have adequate, if any insurance coverage, that their financial 
resources are a major barrier that prevent or discourage needed visits to physicians12. 
Minorities living in rural areas especially tend to be poorer and have worse health outcomes 
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than either rural white, or their urban minority counterparts16. Rural patients also sought out 
less care because they were concerned about the stigma or discrimination they may face as 
well as the extent to which their information was kept confidential. Partially due to the lower 
population density, rural residents thought of their healthcare providers more as friends or 
neighbors than medical professionals limiting the reasons why they would seek out care11.  
Other forms of health care are also lacking in rural areas. Digital healthcare, once 
thought to be a solution to this lack of access has not been able to bridge this gap due to the 
poor quality of rural broadband internet11. Those in rural areas are also more likely to live in 
poverty with 16.1% of rural populations living at or below the poverty line and 12.9% being 
uninsured. Those working in rural locations tend to earn less at work and are less likely to 
work in an industry that has employer sponsored health insurance. A study based in the US 
researching the impact of this found that many people in rural areas said with the high cost of 
medications they were often faced with the decision of buying food or buying their 
prescription medications11.  
Transportation 
Transportation to and from healthcare facilities can also be a problem for those living 
in rural areas more so than those living in urban areas. Patients are less likely to see a 
physician if they live far away. A study focused on rural transportation found that increased 
travel time and a perceived difficulty in travel were barriers to health care11. A study in rural 
western North Carolina found that having a car, or having transportation available was 
imperative to receiving health care. In these counties over 85% of all transportation to 
medical services was by private car and 13.5% walked. Of those that rode by private car 
there were distinctive characteristics between those that owned the car and drove themselves 
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and those that rode in the car as a non-owner. Those that were riders were more likely to be 
older, female, African American, poor, and less educated than those who could drive 
themselves. Those who rode were also more likely to be uninsured, in fair or poor health 
compared to car drivers who were in good or excellent health, and had to travel 20 minutes or 
more to receive health care. This study also found that those who had a driver’s license had 
2.29 times more health care visits for chronic conditions and 1.92 times more visits for 
check-ups or annual care than those who did not have a license. Additionally, those who had 
a ride provided for them by a family member had 1.58 times more visits than those who did 
not have family provided transportation. Having transportation available is especially vital 
when the distance to health care facilities in the studied area, or any rural area typically, is 
considered. One-quarter of respondents in this study had to drive at least 18 kilometers 
(11.18 miles) to the nearest facility for a regular check-up. The facility where one-quarter 
would go for less serious or non-emergency care was a minimum of 23 kilometers (14.29 
miles) away, and the facility for emergency medical care was at least 30 kilometers (18.6 
miles) away. Even a short distance can be unmanageable without adequate transportation but 
can be especially impossible when health care services are as far away as they tend to be in 
rural areas15.  
Self-Perceived Rural Health 
Despite the challenges and the data to suggest otherwise, rural people still tend to rate 
their self-perceived health status as higher than it is. A survey done in rural Appalachia found 
several discrepancies between respondents self-rating of health and the conditions which they 
lived with. Respondents in the survey reported being healthy, while 65% also reported being 
sedentary, 76% were hypertensive, 73% were overweight, and 79% were hyperlipidemic. In 
23 
 
the group that reported themselves as healthy, between 57 and 66% of them had at least two 
adverse health conditions or behaviors, and up to 79% had at least one. It is well-established 
that rural Appalachia is one of the unhealthiest regions in the United States with a high 
prevalence of hypertension, obesity, inactivity and poor nutrition, yet 74% of all residents 
surveyed reported being in good health. In this population, it was found by using the Jaccard 
Binary Similarity coefficients that there was a high likelihood of a respondent from rural 
Appalachia reporting themselves as healthy while he/she had a disease, disease symptom, or 
poor health behavior. This disconnect between perceived and actual health status and 
morbidity is not seen in other populations and appears to be specific to rural areas, 
particularly rural Appalachia17.  
 Conclusion  
Rural populations are impacted by health disparities on a larger scale, when compared 
to those living in urban areas. Of the hardships that those living in rural areas must overcome, 
access to health care is one of the largest. Rural areas have fewer doctors, especially 
specialists and emergency services, than urban areas do as well as higher incidences of 
chronic diseases. Those living in rural areas are also more likely to live in poverty and be 
uninsured than their urban counterparts. Access to transportation is especially limited in rural 
areas, an issue which is compounded by the large distances that individuals typically must 
travel to get to healthcare facilities. Despite these obvious disparities much of the population 
rated their health as higher than it was. With this research in mind it is obvious that rural 
populations often face unique and compounded health care disparities that extend beyond 
general health inequalities and would require increased considerations when analyzing 
individual and population health status.  
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Importance of Lit Review and Continued Research  
 
Those with celiac disease that live in rural areas would be expected to face increased 
hardships as they struggled to cope with the health disparities that come along with both CD 
and rural populations. As discussed earlier, access to gluten-free products is already a well-
documented issue for those with CD, and as even getting healthy foods can be a problem in 
rural areas it would be expected that access to gluten-free products would be an even greater 
issue for rural populations with CD. Adequate healthcare and access to knowledgeable 
specialists is necessary for those with CD, but in rural areas access to health care, especially 
specialists, is incredibly limited, further adding on to the difficulties that a patient with CD 
may experience especially when the potential for added travel time is considered. Overall, it 
can be seen from this summary how it would be possible that those living in rural areas that 
have CD may have experiences managing their disease that differ from those living in urban 
areas, and how research in the area could better allow for identifying and understanding the 
potential gaps in CD treatment for rural populations.  
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Section Two: Experiences for those with celiac disease in rural 
versus urban areas of western North Carolina 
Abstract  
Celiac disease is an autoimmune disorder that is managed by adhering to a life-long gluten-
free diet. To properly follow a gluten-free diet and treat celiac disease access to gluten-free 
products, healthcare professionals and adequate economic means are necessary. As rural 
populations are often lacking in access to food retailers, healthcare, and are typically poorer 
than urban populations it is expected that the diet would be harder to follow in rural 
locations, indicating a need for research in this topic. This study determined access to grocery 
stores, restaurants, and healthcare professionals in the 27 counties of western North Carolina 
using publicly accessible data found online. It further involved an online survey of 
participants living in the area who have been diagnosed with celiac disease or is caring for 
someone with the condition related to perceptions of access and satisfaction, economic 
means, and the barriers to manage their disease. The county-specific data confirmed the 
hypothesis that access and economic means were more limited in rural areas than in urban 
areas. The survey suggested more similarities between the two populations and did not 
clearly confirm or reject the hypothesis. Research in this area is limited, so potential 
explanations for the differences seen in the county-specific and survey data cannot be 
validated but instead demonstrates the need for additional research in the management of 
celiac disease in rural areas.  
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Introduction 
Celiac disease is a hereditary autoimmune disease that has no cure or medicinally 
based treatment. Currently, the only treatment is a strict 100% adherence to a gluten-free 
diet, meaning a diet free of wheat, rye, barley, and associated products as well as cautioned in 
the source of oats. Celiac disease must be diagnosed by a medical doctor, either through a 
blood test or an endoscopy. Therefore, access to proper medical attention is of the utmost 
importance in getting diagnosed and educated on celiac disease and the gluten-free diet. 
Following the gluten-free diet requires an adequate knowledge of gluten, its derivatives, and 
how to avoid it. Maintenance of the diet also relies heavily on access to gluten-free products 
at grocery stores or other food purchasing locations and restaurants and is aided by access to 
health care professionals like Registered Dietitians1,2. 
 It is known that in rural areas access to grocery stores and healthcare professionals is 
often limited with much lower accessibility and adequacy compared to urban areas,10, 11 a 
problem that could be compounded even more if living with celiac disease where access to 
adequate grocery stores and health care professionals is already a major complaint of 
patients2,5,6. The extent to which this can hinder a strict adherence to the gluten-free diet is 
unknown as current research on celiac disease in rural areas is very limited and typically not 
centered in the United States but is instead based on research done in England or South 
America. Multiple countries in Europe especially have systems set up that assist in the 
affordability and access to gluten-free products by providing prescriptions to citizens with 
celiac disease in the form of a free or reduced cost box of gluten-free staple foods sent to 
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patients in set intervals of time, thus reducing the relevance of study data when applied to the 
US5.  
This study was based in the 27 counties that are considered to comprise Western 
North Carolina (WNC) with two counties, Buncombe and Henderson county, associated with 
the cities of Asheville and Hendersonville and their suburbs, serving as urban reference 
points based on their population within their county size as well the characteristics of the 
county13,14. WNC is in the southern Appalachia region, the rural portions of which are known 
to be one of the unhealthiest regions in the entire country17. Rural populations are more likely 
to have less access to grocery stores and healthcare professionals with those living in rural 
areas being less likely to live near a healthy food retailer or a medical specialist like a 
gastroenterologists11,16. The increased cost of gluten-free products, which can cost up to 
240% more than non-gluten-free foods, could thus be especially problematic in rural 
populations that are already known to have increased levels of poverty6,11. Transportation to 
healthcare providers, particularly specialists, can also be a barrier to adequate access in rural 
areas with a study in the WNC area specifically finding that those without cars were less 
likely to see a healthcare provider than those with cars, a major issue when considering that 
85% of the population in the area get to the doctor via private car 15. With the increased cost 
of the gluten-free diet and the necessity of grocery store and medical access for those 
diagnosed with celiac disease, there is a need for research determining the additional barriers 
that may be faced by those living in rural areas compared to urban areas.  
Despite that awareness and accommodations for celiac disease are increasing, it is 
expected that rural areas especially would be lagging behind in the diagnosis and treatment of 
celiac disease as this is a trend seen with all health care in rural areas12. This study aims to 
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provide research on the rural and urban counties in WNC to provide a comparison of access 
to grocery stores and health care professionals, economic conditions, and patient perception 
of the ability to follow a gluten-free diet and manage their celiac disease in relation to each of 
those areas, and to identify gaps in the current literature and need for future research.  
Methodology 
A multi-faceted qualitative as well as quantitative approach was utilized for this 
research. In each of the 27 counties that comprise WNC a count of grocery stores was 
conducted differentiating between those that offer gluten-free products and those that do not 
as well as the amount of gluten-free restaurants options, gastroenterologists, and registered 
dietitians. Along with these quantitative data, a survey of participants in WNC with celiac 
disease was conducted to provide qualitative data.  
Grocery Stores 
As access to gluten-free products is imperative to manage celiac disease a count of 
grocery stores in each county in WNC was conducted to determine inequalities of access of 
gluten-free products between rural and urban areas. For the purpose of this study and to 
maintain equality in what was listed as a grocery store, a set of standard requirements must 
have been met to have been included in the county data. Each location counted as a grocery 
store must have been a known popular or common grocery store chain or the location must 
have had the following sections: bakery/bread, produce, frozen, deli/meat, and household 
supplies. To gather information on the number of grocery stores within each county a variety 
of websites were used. On their corporate website Ingles and Food Lion, two common 
grocery stores in the area, have lists of every location available for download. Ingles also 
provides a list of locations that have a gluten-free section as well as gluten-free tag labeling 
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in the aisles throughout their store. Food Lion ensures that each of their stores in WNC has 
gluten-free labeling as well as a small gluten-free section. The lists and stated gluten-free 
accommodations provided by these two stores were utilized for determining locations within 
each county, and the gluten-free status of each one. For other grocery stores a google search 
was completed for “grocery stores in x county” utilizing google maps and compared for 
accuracy with online phone books. Each grocery store listed as a result was checked to 
ensure that it was still open, met the requirements for a grocery store for this study’s purpose, 
and was confirmed to be at an address within that county. To determine the gluten-free status 
of each grocery store a standard procedure was followed that first consisted of checking to 
see if there were any outlines of a gluten-free section on the company website. If it was a 
small-scale grocery store that did not contain a website or if the website did not specify that it 
had a gluten-free section or labeling then each location was called. For every store that had to 
be called a general script was followed to gather the most accurate and uniform information. 
Each call was placed in what was expected to be a non-busy hour either between 8 am and 3 
pm, or after 7 pm, and it was asked to speak to a manager or assistant manager. Every inquiry 
asked if their store had a designated gluten-free section followed by the question as to if the 
store had a specific label or tag placed on gluten-free products throughout all common isles 
in the store. If additional explanation or expansion on the subject was required a similar 
script was followed as much as possible to maintain equality between calls to each store.  
 Once each county had a count of total grocery stores and grocery stores with a gluten-
free section or labeling a ratio of total grocery stores to gluten-free grocery stores was 
calculated to allow for comparisons between each county. Additionally, the percentage of 
grocery stores that offered gluten-free products out of the total grocery stores in each county 
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was calculated. The population and square mileage of every county was also determined to 
calculate the number of people per store as well as how many square miles there were per a 
grocery store to serve as additional comparison methods between counties.  
Restaurants 
As restaurants exist in higher volumes than grocery stores only those that had gluten-
free options were included as a numerical value for each county in this research. The app 
Find Me Gluten-free, a database of gluten-free restaurants contributed to by users with celiac 
disease or gluten intolerance, was utilized as the primary source of the restaurant count as the 
results from it are more accepted in the gluten-free community and held to a higher safety 
standard. Using the apps location based search option the county was searched and the 
number of restaurants as listed by users was counted and recorded. For highest possible 
accuracy restaurant locations were confirmed as still open and an end date of December 31st, 
2017 was established to provide a cut-off in the event of additional restaurants opening. The 
website Traveladvisor.com was used as a second source to account for restaurants that offer 
gluten-free items but may not be listed in the Find Me Gluten-free app using the same 
methodology as described above.  
The restaurants from each source were counted and divided by the county population 
to get a value of restaurants per thousand people to serve as a comparison point between 
counties. Additionally, as with the grocery stores, the total square mileage of the county was 
divided by the number of restaurants to get the number of square miles per restaurant as a 
second comparison point between counties.  
Health Care Professionals 
 The number of gastroenterologists in each county was determined using the physician 
31 
 
directory service offered online by WebMD.  Using the directory the specialty of 
gastroenterologist was specified within the bounds of the listed city. This search was repeated 
for each city in all 27 counties until a complete results list had been compiled. To ensure 
accuracy it was confirmed that each gastroenterologist listed was still currently practicing in 
the specified city and county they were displayed in. 
 For Registered Dietitians, a search was completed using multiple sources in the 
efforts of ensuring the most accurate count. Initially healthprofs.com was used with the 
selected specification of “Nutritionists and Dietitians” sectioned out by county for the state of 
North Carolina. Each listing in the counties making up WNC was confirmed to still be 
operational within the proper county and was narrowed down to those with their Registered 
Dietitian state licensure. Following this the website Healthgrades.com was utilized following 
the same procedure eliminating those that were already recorded from the previous source. 
Each new dietitian was confirmed to still be practicing before being counted within their 
respective county. Finally, the yellow pages website for each county was searched using the 
selected option “dietitian/nutritionist” and any additional listings were confirmed and added 
to the result list.  
Economics 
Economic data related to each county including median income, percent of the 
population living in poverty, percent of the population who have used food stamps/SNAP in 
the last year and the percent of the population with health insurance coverage were gathered 
from the American Community Survey. Each county was looked up on the 
factfinder.census.gov website and the selected economic characteristics option was used and 
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specified as the 2016 version of the 2012-2016 American Community Survey 5-year 
estimates table.  
Survey 
A survey was created and approved for exemption by the IRB of Appalachian State 
University. The survey created with Google Forms was posted to the “Gluten-Free Asheville 
and WNC” and “Gluten-free High Country” Facebook pages explaining the purpose and 
requesting that members complete it. The only specified criteria of the survey were that the 
participant was over 18 years of age and either had celiac disease personally or cared for 
someone with celiac disease, both of which are noted on the survey. Answers to questions 
pertaining to access to restaurants and grocery stores, health insurance, economic data, 
distance to grocery stores and health care professionals, and perceived barriers were asked 
and recorded anonymously. The survey request and link were posted two times five days 
apart, once at 7 pm on a weekday, and once at 7 pm on a weekend day to target a wider 
audience. It was only posted twice to prevent participants from trying to retake the survey 
having forgotten that they had completed one previously. Once all participants that chose to 
had complete a survey the forms were split into a group of respondents who lived in rural 
areas and a group who lived in urban areas. Surveys where the respondent did not live within 
WNC or did not list a city of residence were excluded. Answers for each group were 
analyzed to determine reported differences in experiences with celiac disease for those that 
lived in rural areas compared to those that lived in urban areas of WNC.   
Results 
 The results in this study are divided into sections beginning with the county-specific 
data that was collected followed by the survey data. Within the county data all results are 
displayed in the tables within each section however only the important comparisons between 
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rural and urban counties are mentioned at length.   
Grocery Stores 
 
The urban reference counties, Buncombe and Henderson County, had the highest 
amount of total grocery stores containing 46 and 16 stores respectively, as well as the highest 
amount of grocery stores containing gluten-free products with 40 and 13 stores respectively. 
Within Buncombe County 82.50% of the grocery stores that offered gluten-free products had 
designated gluten-free labeling throughout the store or a designated gluten-free section. In 
Henderson County 100% of stores with gluten-free products had these gluten-free 
designations. The rural counties in WNC varied in the amount of gluten-free grocery stores 
ranging from only one grocery store offering gluten-free products in Alexander, Clay and 
Graham County, to 12 gluten-free grocery stores in some of the largest rural counties like 
Burke, Caldwell and Surry County. The percentage of grocery stores with gluten-free 
products that had specific gluten-free designations also varied greatly ranging from a low of 
50% in Alleghany and Polk county to a high of 100% in 14 of the remaining rural counties. 
Overall, the urban counties had an average of 26.5 gluten-free grocery stores with Buncombe 
County alone having 27 more gluten-free grocery stores than the next closest county, while 
the rural counties averaged 5.3 gluten-free grocery stores per county.  
Factoring in population, many of the rural counties with smaller populations had the 
least amount of people per each grocery store offering gluten-free products. Swain and 
Transylvania County had the lowest amount of people per store with 4,782 and 4,783 people 
per gluten-free grocery store respectively. Mitchell and Polk Counties follow closely behind 
each only serving an estimated 5,042 and 5,083 people respectively. Buncombe County, one 
of the urban reference counties was ranked in 9th place with each grocery store offering 
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gluten-free products serving an estimated 6,402 people while the other reference county, 
Henderson County, came in at 17th place with 8,785 people per store. Alexander County was 
the outlier having one grocery store serving the entire county population of 37,428 people. 
The next worst ranking counties was Wilkes County with 13,748 people depending on each 
store, followed by Yadkin County with 12,510 people per store. When averaged together, in 
the urban counties each grocery store served an estimated 6,353 people while in rural 
counties there was an estimated 8,160 people per grocery store with gluten-free products.  
Factoring in the size of the county in relation to the number of grocery stores by 
calculating the number of square miles per grocery store the two urban reference counties 
received the most desirable results. In Buncombe County there was a gluten-free offering 
grocery store per every 16.5 square miles in the county, and every 28 square miles in 
Henderson County. The square miles covered by each gluten-free grocery store varied in the 
rural reference counties with Watauga County as the best having a grocery store for every 31 
square miles in the county to Alexander County being the worst having only one gluten-free 
grocery store for the entire 264 square miles comprising the county. For urban counties on 
average there was a grocery store for every 44.5 square miles, while in rural counties this 
value was 113.4 square miles.  
In terms of gluten-free grocery stores per thousand people in the population the urban 
reference counties of Buncombe and Henderson County come in at 10th and 19th place with 
0.1562 and 0.1138 grocery stores per thousand people respectively. Alexander County was 
the outlier again with only 0.0267 gluten-free offering grocery stores per 1000 people, with 
Wilkes and Yadkin being the next worst with 0.0727 and 0.0799 gluten-free grocery stores 
per thousand people respectively. Transylvania County had the best results with 0.2389 
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grocery stores per thousand people, followed by Swain County with 0.2091 grocery stores 
per thousand people. In comparison, urban counties overall had 0.1596 grocery stores per 
person while rural counties came in slightly lower at 0.1517 grocery stores per person.  
Table one on the next two pages summarizes and displays this data.  
36 
 
County 
Population 
(2016) 
Total 
Grocery 
Stores 
Total Grocery 
Stores Per 
Thousand 
People 
# People 
each 
store 
serves  
GF 
Grocery 
Stores 
GF Grocery 
Stores Per 
Thousand 
People 
% GF Stores 
with Labeling 
or gluten-free 
section 
# People 
each 
store 
serves  
Sq. 
Miles  
Square 
miles 
covered by 
GF grocery 
store 
Alexander 37,428 1 0.0267 37428 1 0.0267 100% 37428 264 264 
Alleghany 10,848 2 0.1843 5424 2 0.1843 50% 5424 237 118.5 
Ashe  26,924 3 0.1114 8974 3 0.114 100% 8974 429 143 
Avery  17,516 3 0.1713 5838 3 0.1713 100% 5838 247 82.33 
Buncombe 256,088 46 0.1796 5567 40 0.1562 82.50% 6402 660 16.5 
Burke  88,851 13 0.1463 6834 12 0.135 92% 7404 515 42.92 
Caldwell 81,449 12 0.1473 6787 12 0.1473 92% 6787 474 39.5 
Cherokee  27,905 6 0.215 4650 3 0.1075 100% 9301 434 144.66 
Clay  10,915 1 0.0916 10915 1 0.0916 100% 10915 221 221 
Cleveland 97,144 13 0.1338 7472 11 0.1132 90.10% 8831 468 42.54 
Graham 8,558 1 0.1168 8558 1 0.1168 100% 8558 302 302 
Haywood 60,682 9 0.1483 6742 8 0.1318 92.30% 7585 555 69 
Henderson  114,209 16 0.1401 7138 13 0.1138 100% 8785 375 28 
Jackson 42,241 6 0.142 7040 6 0.142 83.30% 7040 495 82 
Macon 34,376 7 0.2036 4910 5 0.1455 100% 6875 520 104 
Madison 21,340 3 0.1406 7113 3 0.1406 100% 7113 451 150 
McDowell 45,075 6 0.1331 7512 5 0.1109 100% 9015 446 89 
Mitchell 15,126 3 0.1983 5042 3 0.1983 100% 5042 222 74 
Polk 20,334 4 0.1967 5083 4 0.1967 75% 5083 239 59 
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County 
Population 
(2016) 
Total 
Grocery 
Stores 
Total Grocery 
Stores Per 
Thousand 
People 
# People 
each 
store 
serves  
GF 
Grocery 
Stores 
GF Grocery 
Stores Per 
Thousand 
People 
% GF Stores 
with Labeling 
or gluten-free 
section 
# People 
each 
store 
serves  
Sq. 
Miles  
Square 
miles 
covered by 
GF grocery 
store 
Rutherford 66,421 8 0.1204 8302 7 0.1054 85.70% 9488 566 80 
Surry 72,113 14 0.1941 5150 12 0.1664 100% 6009 536 44 
Swain 14,346 3 0.2091 4782 3 0.2091 66.70% 4782 541 180 
Transylvania 33,482 8 0.2389 4185 7 0.2091 95.80% 4783 381 54 
Watauga  53,922 10 0.1854 5392 10 0.1854 100% 5392 312.6 31 
Wilkes  68,740 6 0.0872 11456 5 0.0727 100% 13748 757 151 
Yadkin  37,532 3 0.0799 12510 3 0.0799 100% 12510 338 112 
Yancey 17,678 3 0.1697 5892 2 0.1131 50% 8839 313 156 
Table One:  Summary of total grocery stores and gluten-free offering grocery stores in the 27 counties of WNC factoring 
population and county size  
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Restaurants 
Restaurant numbers varied between the two sources of data collection, the Find Me 
Gluten-free (FMGF) Mobile and Online App and Traveladvisor.com(TA) with gluten-free 
specified as a dietary restriction. For both sources the urban reference county of Buncombe 
County had substantially more restaurants than any other county having 186 restaurants 
being reported as gluten-free on TA and 128 restaurants being reported as gluten-free on the 
FMGF App. Henderson County, the other urban reference county had the second highest 
number of gluten-free restaurants listed on TA, but were 5th based on FMGF listings. Several 
of the smaller rural counties had no listed restaurants on the FMGF app including Alleghany, 
Alexander, Ashe, Clay, Graham and Polk County. Of those counties only Alexander County 
had zero gluten-free restaurants listed on TA as well. With the exception of Yadkin County, 
every county including the urban reference counties, had less listed restaurants on FMGF 
than TA, with multiple counties having less than half the restaurants on TA being listed on 
FGMF. Overall, the urban counties had an average of 121 gluten-free restaurants based on 
TA data, and an average of 71.5 based on FMGF, however in those calculations Buncombe 
County is an outlier compared to the rest of the results from both rural counties and the other 
urban reference county of Henderson county. The rural counties on average had 10.24 
gluten-free restaurants based on TA, and an average of 3.36 based on FMGF data, 
substantially lower averages than the urban areas.  
Factoring in population size and using the data collected from TA when determining 
the number of gluten-free restaurants available per thousand people, Buncombe County had 
the 5th highest number containing 0.7263 gluten-free restaurants per thousand people. 
Buncombe County came behind Ashe, Avery, Swain and Watauga counties the highest of 
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which had 1.15 gluten-free restaurants per thousand people. On average, based on TA data 
the urban counties had 0.6083 gluten-free restaurants per thousand people compared to the 
rural counties which had 0.4154 gluten-free restaurants per thousand people.  
Factoring in population size and using the data collected from FMGF differed in that 
Buncombe County had the highest number of gluten-free restaurants available containing 
0.4998 restaurants per thousand people. The next closest county was Watauga County with 
0.3709 restaurants per thousand people while the remaining counties all had less than 0.3 
restaurants per thousand people including several that had zero restaurants. In comparison, 
based on FMGF data the urban counties had 0.3156 gluten-free restaurants per thousand 
people while the rural counties had 0.1217 restaurants per thousand people.  
When factoring in size of the county, Buncombe County had the most favorable 
results with a gluten-free restaurant for every three-square miles in the county according to 
the data from TA and every five miles according to data from FMGF. Based on TA data 
Henderson County was next with a gluten-free restaurant for every six-square miles, but 
according to data from FGMF the county came in 4th with a gluten-free restaurant for every 
25-square miles in the county. Excluding Alleghany County which had no listed gluten-free 
restaurants, Alexander County had the least favorable result from TA data with only one 
gluten-free restaurant servicing the entire 237 square miles of the county. Using FMGF data 
however this was one of six counties that had no listed gluten-free restaurants. Out of the 
rural counties that did contain a gluten-free restaurant the least favorable results came from 
Madison County with only one gluten-free restaurant available for the entire 446 square 
miles of the county. Overall, the urban counties had a gluten-free restaurant for every 4.5 
square miles according to data from TA, and every 15 square miles according to data from 
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FMGF. The rural counties that had a gluten-free restaurant on average had a one for every 
55.66 square miles according to data from TA, and every 111.73 square miles according to 
FGMF. This data is summarized and displayed in table two on the next two pages.  
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County 
Population 
(2016) 
GF Restaurants- 
Trip 
Advisor.com(TA) 
Restaurant/1000 
ppl 
GF Restaurants 
Find me gluten-
free (FMGF) 
R/1000 
ppl  Sq. Miles (SM) 
SM 
covered 
TA 
SM covered 
FMGF 
Alexander 37,428 0 0 0 0 264 0.00 ● 
Alleghany 10,848 1 0.0922 0 0 237 237.00 ● 
Ashe  26,924 31 1.15 0 0 429 13.00 ● 
Avery  17,516 17 0.9705 4 0.2283 247 14.00 61 
Buncombe 256,088 186 0.7263 128 0.4998 660 3.00 5 
Burke  88,851 16 0.1801 7 0.0788 515 32.00 73 
Caldwell 81,449 3 0.0368 3 0.0368 474 158.00 158 
Cherokee  27,905 14 0.5017 5 0.1792 434 31.00 86 
Clay  10,915 4 0.3665 0 0 221 55.00 ● 
Cleveland 97,144 33 0.3397 21 0.2162 468 14.00 22 
Graham 8,558 5 0.5842 0 0 302 60.00 ● 
Haywood 60,682 39 0.6427 16 0.2637 555 14.00 34 
Henderson  114,209 56 0.4903 15 0.1313 375 6.00 25 
Jackson 42,241 12 0.2841 8 0.1894 495 41.00 61 
Macon 34,376 18 0.5336 6 0.1726 520 28.00 86 
Madison 21,340 7 0.328 2 0.0937 451 64.00 225 
McDowell 45,075 6 0.1331 1 0.0222 446 74.00 446 
Mitchell 15,126 6 0.3967 2 0.1322 222 37.00 111 
Polk 20,334 10 0.4918 0 0 239 23.00 ● 
Rutherford 66,421 13 0.1957 4 0.0602 566 43.00 141 
Surry 72,113 21 0.2912 5 0.0693 536 25.00 107 
42 
 
County 
Population 
(2016) 
GF Restaurants- 
Trip 
Advisor.com(TA) 
Restaurant/1000 
ppl 
GF Restaurants 
Find me gluten-
free (FMGF) 
R/1000 
ppl  Sq. Miles (SM) 
SM 
covered 
TA 
SM covered 
FMGF 
Swain 14,346 15 1.0456 4 0.2788 541 36.00 135 
Transylvania 33,482 16 0.4778 10 0.2987 381 23.00 38 
Watauga 53,922 42 0.7789 20 0.3709 312.6 7.00 15 
Wilkes  68,740 8 0.1164 7 0.1018 757 94.00 108 
Yadkin  37,532 2 0.0533 3 0.0799 338 169.00 112 
Yancey 17,678 7 0.396 3 0.1697 313 44.00 104 
Table Two: Gluten-free restaurants in each county in WNC according to TripAdvisor.com and Find Me Gluten-free App factoring 
in population and county size 
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Health Care Professionals 
Researching health care professionals involved gathering data on the number of 
gastroenterologists and registered dietitians in each county.  
For gastroenterologists Buncombe County had the highest number by far with 19 
gastroenterologists in the county followed by Henderson and Transylvania County having the 
next highest with 6 gastroenterologists each. Within the remaining counties 13 of them did 
not have any gastroenterologists, two counties only had one, and all others had four or less 
gastroenterologists per county. Comparing the number of gastroenterologists, urban counties 
had a higher average per county with 12.5 gastroenterologists while of the 12 rural counties 
that had a gastroenterologist there was an average of 2.83 gastroenterologists per county.   
When factoring in population to calculate gastroenterologists per thousand people 
Buncombe County had the 4th highest amount with 0.0742 gastroenterologists per thousand 
people. Transylvania County had the highest gastroenterologist to population ratio with 
0.1792 gastroenterologists per thousand people, followed by Macon County with 0.1164, and 
Jackson County with 0.0947. After the 13 counties that did not have any gastroenterologists, 
the next lowest counties were Caldwell and Rutherford County with 0.0122 and 0.0151 
gastroenterologists per thousand people respectively. Overall, urban counties had an average 
of 0.0634 gastroenterologists per thousand people compared to rural counties which had an 
average of 0.0596 gastroenterologists per thousand people.  
Factoring in size of the county to calculate gastroenterologists per square mile 
Buncombe county had the most favorable results with a gastroenterologist for every 35 
square miles followed by Henderson County with a gastroenterologist for every 63 square 
miles in the county. In the two urban reference counties on average there was a 
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gastroenterologist for every 49 square miles in the counties. Of the 12 rural counties that 
housed a gastroenterologist there was on average a gastroenterologist for every 229 square 
miles. Table three on the next page summarizes and displays all the data involved for 
gastroenterologists.   
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County 
Population 
(2016) Gastroenterologists  
Gastro. Per 
thousand 
people 
Sq. 
Miles  
Square miles 
covered per 
gastro. 
Alexander 37,428 0 0 264 ● 
Alleghany 10,848 0 0 237 ● 
Ashe  26,924 0 0 429 ● 
Avery  17,516 0 0 247 ● 
Buncombe 256,088 19 0.0742 660 35 
Burke  88,851 3 0.0337 515 172 
Caldwell 81,449 1 0.0122 474 474 
Cherokee  27,905 2 0.0717 434 217 
Clay  10,915 0 0 221 ● 
Cleveland 97,144 2 0.0206 468 234 
Graham 8,558 0 0 302 ● 
Haywood 60,682 3 0.0494 555 185 
Henderson  114,209 6 0.0525 375 63 
Jackson 42,241 4 0.0947 495 124 
Macon 34,376 
4 (three travel 1 day a 
week)  0.1164 520 130 
Madison 21,340 0 0 451 ● 
McDowell 45,075 0 0 446 ● 
Mitchell 15,126 0 0 222 ● 
Polk 20,334 0 0 239 ● 
Rutherford 66,421 1 0.0151 566 566 
Surry 72,113 3 0.0416 536 179 
Swain 14,346 0 0 541 ● 
Transylvania 33,482 
6 (1 travels once 
biweekly) 0.1792 381 64 
Watauga  53,922 2 0.0371 312.6 156.3 
Wilkes  68,740 3 0.0436 757 252 
Yadkin  37,532 0 0 338 ● 
Yancey 17,678 0 0 313 ● 
Table Three: Gastroenterologists in WNC per county factoring in county size and population  
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For dietitians, Buncombe and Henderson County had the highest number with 
containing 47 and 13 dietitians respectively. Within the rural counties, Haywood County had 
the next highest having five dietitians, followed by several counties that had four including 
Burke, Cleveland, Jackson, Rutherford, Surry, Swain, and Transylvania County. Five of the 
rural counties did not have a dietitian listed within the county including Alexander, Avery, 
McDowell, Mitchell, and Yadkin County. In comparison, urban counties had an average of 
30 dietitians per county while rural counties averaged 2.6 dietitians per county.  
Factoring in population to determine dietitians per thousand people in the county, 
Swain County had the highest number with 0.2788 dietitians per thousand people. Buncombe 
County was the 3rd highest with 0.1835 dietitians per thousand people after Alleghany 
County which had a dietitian to population ratio of 0.1843. Henderson County was 6th with 
0.1138 dietitians per thousand people. Not counting the five counties that did not have any 
listed dietitians, the lowest county was Wilkes County with 0.0145 dietitians per thousand 
people. Overall, urban counites had slightly more dietitians per thousand people with 0.1487 
dietitians per thousand people compared to rural counties value of 0.0844.  
When considering the size of the county to determine the number of square miles 
covered by each dietitian, Buncombe County had the most ideal results having a dietitian for 
every 14 square miles. Henderson County came in next with a dietitian for every 29 square 
miles. Wilkes County had the least ideal results with one dietitian serving the entire 757 
square miles of county. Madison County also only had one dietitian to cover the entire 
county of 451 square miles. In the urban counties of Henderson and Buncombe County, on 
average there was a dietitian for every 21.5 square miles. Of the 20 rural counties that had a 
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dietitian, on average there was one for every 220 square miles. Table four below summarizes 
and displays all data pertaining to dietitians in WNC.  
County 
Population 
(2016) Dieticians  
Dietitians per 
thousand people  
Sq. 
Miles  
Square miles covered 
per Dietitian  
Alexander 37,428 0 0 264 ● 
Alleghany 10,848 1 0.1843 237 237 
Ashe  26,924 2 0.0743 429 215 
Avery  17,516 0 0 247 ● 
Buncombe 256,088 47 0.1835 660 14 
Burke  88,851 4 0.045 515 129 
Caldwell 81,449 2 0.0246 474 237 
Cherokee  27,905 2 0.0717 434 217 
Clay  10,915 1 0.0916 221 221 
Cleveland 97,144 4 0.0411 468 117 
Graham 8,558 1 0.1168 302 302 
Haywood 60,682 5 0.0824 555 111 
Henderson  114,209 13 0.1138 375 29 
Jackson 42,241 4 0.0947 495 124 
Macon 34,376 3 0.0873 520 173 
Madison 21,340 1 0.0468 451 451 
McDowell 45,075 0 0 446 ● 
Mitchell 15,126 0 0 222 ● 
Polk 20,334 1 0.0492 239 239 
Rutherford 66,421 4 0.0602 566 142 
Surry 72,113 4 0.0555 536 134 
Swain 14,346 4 0.2788 541 135 
Transylvania 33,482 4 0.1195 381 95 
Watauga  53,922 2 0.0371 312.6 156 
Wilkes  68,740 1 0.0145 757 757 
Yadkin  37,532 0 0 338 ● 
Yancey 17,678 2 0.1131 313 157 
Table Four: Dietitians per county in WNC factoring in county size and population  
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Economics 
To determine each county’s economic status the median income, percent of 
population with insurance coverage, percent of population living under the poverty line, and 
the percent of the population using SNAP in the past 12 months was found for each county 
using the American Community Survey data.  
Median Income 
Out of all the counties, Henderson County had the highest median income of $48,138, 
followed by Polk County at $47,396 and Buncombe County at $46,902. Swain County had 
the lowest median income out of all the counties at $33,598. For the rural counties the 
average median income was $38,518 US dollars, while for the urban reference counties the 
average median income was $47,520. 
Insurance Coverage 
The county that had the highest percent of the population with insurance coverage 
was Watauga County with 89.6% of the population having some form of health insurance. 
The next closest county was Alexander County with 88.5% of the population having 
insurance, followed by Madison County having an insured population of 88.1 percent. Swain 
County had the lowest percentage of the population with insurance coverage having an 
insured population of 78.1%, with the next lowest county being Graham County at 81.1 
percent. Buncombe and Henderson County were ranked in 6th and 9th place respectively. 
Overall, for the rural counties the average percent of the population with insurance coverage 
was 84.94%, while for the urban reference counties an average of 86.6% of the population 
had insurance coverage.  
 
49 
 
Percent Living Below Poverty Line 
Buncombe and Henderson County had the lowest percent of the population living 
below the poverty line with 9.6% and 9.1% of the population in that category respectively. 
Yancey County had the highest percent of the population living below the poverty line with 
16.8% of the population living below the threshold of poverty. For the urban counties an 
average of 9.4% lived below the poverty line while in the rural counties, on average, 13.79% 
of the population lived below that threshold.  
SNAP Usage  
The percent of the population using SNAP in the past 12 months had a range of 
12.8% between the county with the highest population using SNAP which was Rutherford 
County at 21.9% and the county with the lowest which was Watauga County with 9.1% of 
the population using SNAP. Henderson and Graham County both had the next lowest 
population usage of SNAP with 9.6% using the federal program in the past 12 months. 
Buncombe County came in at 6th place with 12.2% of the population using SNAP.  For the 
urban counties of Buncombe and Henderson County an average of 10.9% of the population 
had used SNAP in the past 12 months, while in the rural counties the average was 16.7 
percent.  Table five on the next page summarizes and displays all the economic data 
collected.  
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County 
Population 
(2016) 
Median 
Income 
(US 
dollars) 
Population 
with Insurance 
Coverage 
% with 
Insurance 
Coverage 
% below 
poverty 
line 
% using 
SNAP in 
past 12 
months 
Alexander 37,211 40,404 31,857 88.5 12.5 14.9 
Alleghany 10,868 38,352 9,040 84.2 13.4 17.5 
Ashe  26,992 37,360 22,435 83.9 13.9 16.9 
Avery  17,633 35,891 12,801 81.9 11.7 17.9 
Buncombe 250,112 46,902 214,052 86.9 9.6 12.2 
Burke  89,082 39,759 6,085 86.2 14.9 17.8 
Caldwell 81,629 37,118 80,778 85.5 13.2 18.3 
Cherokee  27,266 35,284 21,984 81.6 13.5 14.7 
Clay  10,730 36,296 8,803 82.4 11.5 13.1 
Cleveland 97,113 39,134 83,001 85.7 16.5 19.5 
Graham 8,651 34,778 8,536 81.1 14.4 9.6 
Haywood 59,577 43,097 51,415 87 16.7 14.3 
Henderson  110,905 48,138 94,740 86.3 9.1 9.6 
Jackson 42,241 40,278 35,178 85.9 15.3 12 
Macon 33,991 39,593 27,752 82.2 12.9 14.6 
Madison 21,130 40,408 18,410 88.1 10.6 16.1 
McDowell 45,013 37,590 37,832 85.8 16.2 20 
Mitchell 15,263 39,658 13,072 86.4 12.9 16.5 
Polk 20,324 47,396 17,490 87.3 11.8 11.4 
Rutherford 66,701 36,144 56,587 86 14.3 21.9 
Surry 72,767 37,345 61,115 84.9 13.1 17.2 
Swain 14,234 33,598 10,973 78.1 15.4 12.5 
Transylvania 33,062 43,918 26,954 82.7 10.8 13 
Watauga  52,745 39,443 46,970 89.6 11.8 9.1 
Wilkes  68,888 34,846 58,847 86.5 16 18.1 
Yadkin  37,819 38,263 32,165 85.7 14.6 15.2 
Yancey 17,599 36,993 15,013 86.2 16.8 19.3 
Table Five: Economic Data for the counties of WNC  
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Survey Results 
The survey administered to members of online support groups for those with celiac 
disease in WNC yielded 27 complete results. A total of 9 results came from the urban 
reference counties of Henderson and Buncombe County, and 18 total surveys came from 
rural counties representing a total of seven of the rural counties.  
Age and Geographic Data 
For the urban counties the respondents were 22% male and 78% female with a current 
age range from 6 years old to seventy. Of those who replied 33% were responding on behalf 
of someone they care for that has celiac disease and 67% of respondents had celiac disease 
themselves. Table 6 below details the urban participant’s age and geographic data.  
Gender Age Have Lives in  County 
Female 53 Has Asheville  Buncombe 
Female 41 Has Mills River Henderson 
Female 6 Cares For Black Mountain  Buncombe 
Male 9 Cares For Leicester Buncombe 
Female 51 Has Swannanoa Buncombe 
Female 54 Has Candler Buncombe 
Female 54 Has Fairview Buncombe 
Female 8 Cares For Fletcher Henderson 
Male 70 Has Brevard Henderson 
Table Six:  Age and Geographic results from the survey for urban counties in WNC 
For the rural counties the respondents were 28% male and 72% female with a current 
age range of 3 years old to fifty-nine years of age. Thirty-nine percent of respondents cared 
for someone with celiac disease and answered on their behalf, and 61% had celiac disease 
themselves. Table seven on the next page details rural participants age and geographic data.  
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Gender Age Care for/ Has City County  
Female 50 Cares For Franklin Macon 
Female 53 Has Waynesville Haywood  
Female 30 Has Waynesville Haywood 
Female 22 Has Cullowhee Jackson 
Male 19 Care For Cullowhee Jackson 
Female 22 Has Clyde Haywood 
Male 59 Has Cullowhee Jackson 
Female 40 Has Jonas Ridge Burke 
Female 44 Has Newland Avery 
Female  Cares For Newland Avery 
Female 36 Has Deep Gap Watauga 
Male 44 Has Waynesville Haywood 
Female 44 Has Franklin Macon 
Female 3 Cares For Zionville Watauga 
Female 10 Cares For Zionville Watauga 
Male 50 Cares For West Jefferson Ashe 
Female 36 Has Sugar Grove Watauga 
Male 10 Care For Zionville Watauga 
Table Seven: Age and Geographic results from the survey for rural counties in WNC 
 
Economics 
 To determine economic data in survey respondents it was asked about their income, 
use of SNAP benefits and perceived additional cost of the gluten-free diet. Of the urban 
respondents 67% had a monthly income of $4,000 US dollars and up, 11% had an income of 
$2,000 – 3,000, 11% had an income of $1,000-2,000, and 11% chose not to divulge that 
information. In the rural respondents 50% had a monthly income of $4,000 US dollars and 
up, 11% had an income of $3,000 – 4,000, 6% had an income of $2,000 – 3,000, 17% had a 
monthly income of $1,000-2,000, another 6% made $0-1,000 each month, and 11% chose not 
to divulge that information. Using the midpoint of the ranges as references on the average 
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urban survey respondents were estimated to have a monthly income of $3,875 slightly higher 
than the rural estimate of $3,438 per month. Chart one and two display this data below.  
 
Chart One: Monthly Income of Urban Survey Respondents  
 
 
  
Chart Two: Monthly Income of Rural Survey Respondents  
The survey also asked respondents to estimate the additional monthly cost of their 
gluten-free diet. In the urban respondents 11% estimated the diet to cost them an additional 
$1-100 US dollars a month, 44% estimated an extra cost of $100-200 a month, 11% said 
$200-300, 23% reported $300-400 extra, and another 11% reported a $400-500 additional 
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monthly food cost. None of the survey respondents from urban counties had used SNAP 
benefits in the past 12 months. When asked how much extra the gluten-free diet cost them a 
month, 17% of rural respondents reported it costing an extra $1-100 US dollars, 33% 
reported an additional $100-200, 17% reported $200-300, 6% said $300-400, and 23% 
estimated an additional monthly food cost of $400-500. One of the rural survey respondents 
had used SNAP in the past 12 months and listed that they were satisfied with the benefits 
yielding a 6% SNAP usage rate along with a 100% satisfaction rating. Using the midpoint of 
the ranges as references for the average additional monthly cost there was little difference 
between the two groups with the urban group reporting an average additional $228 a month, 
almost identical to the rural group’s report of $222 a month. Charts three below displays the 
estimated monthly additional cost below and chart four on the next page displays this data for 
the rural population.  
 
Chart Three: Monthly Estimated Additional Cost of Gluten-free  
         Diet for Urban Survey Respondents   
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Chart Four: Monthly Estimated Additional Cost of Gluten-free  
         Diet for Rural Survey Respondents  
 
 
Diagnosis and Symptoms 
In the urban counties 78% of respondents were diagnosed by a gastroenterologist or a 
pediatric gastroenterologist, 11% were diagnosed by an internist, and 11% were diagnosed by 
their primary care physician. Urban 
respondents reported an individual 
age at diagnosis ranging from 6 to 70 
years of age with an average age at 
diagnosis of thirty-three. 
Individually reported symptom 
durations ranged from 6 months to 
48 years, excluding one report of no symptoms prior to diagnosis, with an average symptom 
duration length of 16 years.  Table eight above details diagnostic data for urban survey 
respondents.  
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For rural respondents 50% 
were diagnosed by a 
gastroenterologist, 43.8% were 
diagnosed by their primary care 
physician and 12.5% were diagnosed 
by an internist or other specialist 
physician. The average age of 
diagnosis was 34 years old with 
individual ages ranging from two to 
60 years of age at diagnosis. The 
average symptom length was 9 years 
with individual reported time frames 
ranging from 4 months to 35 years excluding one report of no symptoms prior to diagnosis. 
Table nine above details the diagnostic data for rural survey respondents. Between the urban 
and rural population, the primary difference was in the type of doctor diagnosing each 
population with the majority of urban participants having been diagnosed by a 
gastroenterologist compared with rural participants who were predominately diagnosed by a 
primary care physician. Table ten below serves as a visual comparison between the urban and 
rural diagnostic data.  
 
 
 
Table Ten: Comparison Summary of Diagnostic Data for Urban and Rural Counties 
  Urban Rural 
Average Diagnosed Age (Years) 33 years 34 years 
Average Symptom Length (Years) 16 years 9 years 
Diagnosed by Gastroenterologist (%) 78% 50% 
Diagnosed by Primary Care Physician (%) 11% 43.8% 
Diagnosed by Internist (%) 11% 12.5% 
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Continuation and Satisfaction of Health Care 
When asked if they continue care 33% of urban respondents said they did not 
continue care, 56% did continue care, and 11% reported receiving partial care pertaining to 
their celiac disease. Of those that continued to receive care 67% saw their gastroenterologist 
and 33% saw their primary care physician. For rural respondents 67% reported continuing 
care, 28% partially continued care, and 6% did not continue to receive care for their celiac 
disease. Of those that did continue care 53% received it from their primary care physician, 
29% saw a gastroenterologist, and 18% saw a specialist. Although more rural respondents 
reporting continuing to receive care for their celiac disease it was mostly done with their 
primary care physician while more urban respondents that continued their care did so with a 
gastroenterologist.  
Related to the basic continuation of care the survey asked if respondents sought out 
additional care for their celiac disease following diagnosis. Forty-four percent of urban 
respondents said they did not seek out additional care while 56% did report seeking out 
further care. Of those that sought out more care, 50% requested the help of a dietitian, 33% 
sought out a gastroenterologist, and 17% sought out integrative physicians. Twenty-eight 
percent of the rural population reported not seeking out further care. Of the 72% who said 
they did seek out additional care, 60% sought out a dietitian, 33% sought out a 
gastroenterologist, and 7% went to a celiac disease specialist. The survey also asked if 
respondents were satisfied with the health care they had/were receiving. In urban respondents 
22% said they were satisfied, 33% reported being partially satisfied, and 44% said they were 
not satisfied with the health care they were receiving. Rural participants reported that 45% 
were satisfied, 33% reported being partially satisfied and 22% were not satisfied with the 
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health care they were receiving. More rural people sought out additional care following their 
diagnosis, but a similar percentage of both rural and urban respondents sought out a dietitian. 
Comparing healthcare satisfaction far fewer urban respondents were satisfied with the care 
they had/were receiving than the rural respondents.  
When asked about the distance that urban participants must travel to get to their 
doctors 40% reported that it took them 0-30 minutes, 20% reported it taking 30-60 minutes 
and 40% reported their travel time being over one hour. In rural respondents 41% of 
participants reported traveling 0-30 minutes, 29% reported a travel time of 30-60 minutes, 
and 30% stated that it took them over one hour to get to their doctor. Broken down by doctor 
type the average time for urban repliers to get to their primary doctor was 30 minutes, and the 
average travel time to their gastroenterologist was 45 minutes. For the rural population it 
took an average of 16 to 47 minutes to get to a primary care physician, and 25 to 55 minutes 
to get to a gastroenterologist. Table 11 on the next page displays the summarized results for 
continuation and satisfaction of health care.  
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Table Eleven: Comparison Summary of Health Care Continuation and Satisfaction  
Responses received on the survey by all participants when prompted why they were 
not satisfied included that there was a lack of knowledge on the part of many of available 
doctors, that getting diagnosed was difficult, doctors did not understand diagnostic measures 
and necessary blood tests at checkups, and that the area lacked a pediatric gastroenterologist 
as well as knowledgeable dietitians. These responses were well mixed between rural and 
urban survey participants and thus not distinguished between the two.  
  Urban Rural 
Continue Care      
Yes 56% 67% 
No 33% 6% 
Partially 11% 28% 
Type of Doctor     
Gastroenterologist 67% 29% 
Primary Care Physician  33% 53% 
Other Specialist 0% 18% 
Travel Time     
0-30 Minutes 40% 41% 
30-60 Minutes 20% 29% 
Over 1 Hour 20% 30% 
Satisfied with Health 
Care     
Yes 22% 45% 
No 33% 22% 
Partially 44% 33% 
Sought Additional Care     
Yes 56% 72% 
No 44% 28% 
What Kind?     
Gastroenterologist 50% 33% 
Dietitian 33% 60% 
Other Specialist 17% 7% 
Lack of Doctor a 
Barrier?     
Yes 0% 6% 
No  100% 94% 
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Insurance 
In urban counties, 89% of the survey respondents had some form of health insurance, 
while in the rural counties 94% of respondents reported having health insurance coverage. 
When asked if they were satisfied with their insurance coverage 62.5% of urban respondents 
reported being satisfied, 25% were partially satisfied, and 12.5% stated they were not 
satisfied. For rural respondents 66% reported being satisfied with their insurance, 28% were 
partially satisfied, and 6% were not satisfied with their health insurance. Overall, a similar 
percentage of urban and rural respondents were completely satisfied with their health 
insurance, however a greater percentage of the urban respondents reported being completely 
unsatisfied.  Table twelve below summarizes these results.  
  Urban Rural 
Health Insurance     
Yes 89% 94% 
No 11% 6% 
Satisfied with Health 
Insurance     
Yes 62.5% 66% 
No 12.5% 6% 
Partially  25% 28% 
Type     
BlueCross BlueShield 50% 72% 
United Health Care 12.5% 0% 
Medicare/Medicaid 12.5% 5.5% 
VA Hospital  0% 5.5% 
Other  25% 17% 
Table Twelve: Comparison Summary of Health Insurance and Satisfaction  
When asked why they were not satisfied with their insurance coverage both rural and 
urban respondents reported the insurance being too expensive, having a lack of coverage, and 
the need to travel further than desirable to find a physician that took their insurance.  
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Grocery Stores and Restaurants 
To determine satisfaction with access to gluten-free products it was asked if survey 
respondents were satisfied with their access to grocery stores including the grocery stores 
physical location as well as the products their primary store had to offer. In urban survey 
respondents 44.4% were satisfied, 44.4% were partially satisfied, and 11.1% reported being 
unsatisfied with their availability pertaining to grocery stores. In rural survey respondents 
41% were satisfied with their access to grocery stores, 35% were partially satisfied, and 24% 
reported being unsatisfied with their availability in relation to grocery store products. 
Overall, rural respondents reported higher rates of being unsatisfied and slightly lower rates 
of satisfaction with their access to grocery stores compared to urban respondents.   
To gauge proximity to a grocery store it was asked what the travel time to their 
primary store was yielding a range in the urban population of 0-45 minutes with an average 
range of travel time of 8 to 23 minutes. Seventy-five percent of respondents reported their 
primary grocery store being located outside of their residential city while 25% reported 
shopping primarily at a store within their residential town. The average range of travel time 
for rural participants was 9 to 25 minutes with an overall range of 0 to 30 minutes. It was also 
recorded that 50% of participants primarily shopped at a grocery store that was outside of 
their residential town, and 50% used a primary grocery store that was in the same town as 
their residence.  
Overall, urban and rural populations were similar in their perceptions of grocery 
stores and restaurants being a barrier with no large difference between the respective 
percentages. Seventy-eight percent of urban participants did not see access to an adequate 
grocery store as a barrier, 11% saw it as a partial barrier, and 11% saw it an absolute barrier. 
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For rural residents, 84% did not view it as a barrier, 5% saw it as a partial barrier, and 11% 
saw it as an absolute barrier. Relating to access to gluten-free friendly restaurants 22% of 
urban respondents did not see it as a barrier to their diet, 22% saw it as a partial barrier, and 
56% saw it as an absolute barrier. For rural respondents 44% of participants did not see 
restaurants as a barrier, 6% saw it as a partial barrier, and 50% saw it as an absolute barrier. 
Table 13 on the below displays a summary and comparison of these results.  
 
Table Thirteen: Summary Comparison of Grocery Store Products and Restaurant Access and 
Satisfaction  
 
For rural respondents when asked why they were not satisfied with their access to 
grocery stores and restaurants some of the responses included “the rural areas have no gluten-
  Urban Rural 
Satisfied with Access to Products     
Yes 44.4% 41% 
No 44.4% 24% 
Partially  11.1% 35% 
Primary Grocery Store have GF 
Labeling?     
Yes 100% 100% 
No 0% 0% 
Travel Time to Store     
0-15 Minutes 55.6% 44.4% 
15-30 Minutes 33.3% 56.6% 
30-45 11.1% 0% 
Grocery Store in Same Town     
Yes 75% 50% 
No 25% 50% 
Lack of Grocery Stores a Barrier?     
Yes 11% 11% 
No 78% 84% 
Partially  11% 5% 
Lack of Restaurants a Barrier?     
Yes 50% 50% 
No 33% 44% 
Partially  17% 6% 
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free options, even in Ingles, etc” and “we are rural and choice are so limited, especially 
restaurants.” Between both rural and urban respondents, it was seen that there was an overall 
desire for more restaurants with better knowledge of the diet and less risk of cross 
contamination, more choices in the local grocery stores, and that when interacting in public 
areas that the diet be more widely understood as it was often seen as a lifestyle instead of a 
choice, misunderstood, or disrespected.  
Discussion 
The purpose of this study was to evaluate the differences in experiences with celiac 
disease for rural versus urban populations in the counties of Western North Carolina. The 
majority of the county specific research pointed to the conclusion that urban areas had greater 
access to gluten-free products in restaurants and grocery stores as well as increased access to 
gastroenterologists and dietitians along with greater economic means. However, the survey 
demonstrated greater similarities between the two populations related to access, satisfaction 
and economic means.  
 One of the urban reference counties, Buncombe County had the highest number of 
grocery stores, restaurants, gastroenterologists, and dietitians. When the population of the 
county was factored in Buncombe nor Henderson County were the top-ranking counties, 
however, once an average was calculated in each of these categories, urban areas overall had 
slightly more grocery stores and healthcare professionals on average than rural counties.  
Pertaining to economics Henderson County had the highest median salary, with the 
urban counties having an overall higher median salary that was $9,000 dollars higher than the 
average for rural counties. Although the median salary was higher in urban areas it should be 
considered that the cost of living, especially housing in Buncombe and Henderson County, is 
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usually higher in urban areas than in rural areas which could potentially negate a portion of 
this greater salary. The urban counties did however have a higher average percentage of the 
population covered by insurance, as well as a lower percentage of the population below the 
poverty line and using SNAP so there does appear to still be a difference in economic means 
beyond considering an increased cost of living in urban areas.  
Overall, the county-specific data demonstrates trends of a higher average access to 
grocery stores, restaurants, health care professionals, as well as greater economic means in 
the urban counties than in the rural counties of WNC. This data, when considered in relation 
to the hypothesis demonstrates that there could be a difference in experiences with celiac 
disease management in the rural versus urban counties of this area.  
 In the survey although more rural people were unsatisfied with grocery store 
availability the same percentage of urban and rural survey participants saw a lack of grocery 
store products as a barrier to their gluten-free diet and the two populations reported similar 
travel time to grocery stores. Rural populations tend to have more health disparities with it 
established that people who live in rural areas are less likely to have access to healthy food 
retailers and grocery stores so it could be an expectation that comes with living in rural areas 
and is thus not as highly reported as being a barrier for this population compared to urban 
populations10. Slightly more urban respondents saw a lack of gluten-free restaurants as a 
barrier to their diet despite having vastly higher numbers of gluten-free restaurants available 
within the urban counties, but again this could be due to the different expectations of lifestyle 
between urban and rural populations. Despite urban participants seeming to view grocery 
stores and restaurants as more of a barrier, rural participants were more vocal in the open 
65 
 
comments section about their dissatisfaction with and need for more gluten-free grocery store 
options and restaurants even though most of them did not state perceiving it as a barrier.  
Related to health care a higher percentage of urban people were diagnosed by a 
gastroenterologist, but urban respondents reported a longer length of symptoms and both 
rural and urban survey responses had almost identical average ages of diagnosis. It should be 
considered though that the length of symptoms is more subjective data than objective data 
like the age of diagnosis. More rural patients continued to receive care, however, a greater 
percentage of urban respondents who continued to receive care did so through a 
gastroenterologist while the rural population predominately saw their primary care physician. 
As well as having increased reports of dissatisfaction with the care they received, urban 
participants also reported traveling further for medical care than rural participants. It should 
be considered though that, as mentioned before, urban patients were more commonly visiting 
specialists like gastroenterologists which may have a greater travel time as opposed to the 
rural population who were often seeing a primary care physician. Additionally, rural 
populations also are known to have less access to health care than urban areas, especially for 
specialists like gastroenterologists, so once again it could be that the lack of health care 
professionals related to the size of the county is an expectation of living in a rural location 
and is not as widely reported as being an issue11. It is also established that people living in 
rural Appalachia, which contains WNC, perceive their health to be better than it actually is 
despite being known as one of the unhealthiest regions in the US, so it could be that they see 
a having less health care professionals and less access to gluten-free products as lesser of an 
issue than urban populations17.  It should also be considered that the results may have been 
due to the sample of respondents that took the survey. Using local online supports groups on 
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Facebook, while convenient, does limit access to the survey to people who have at least 
occasional internet access, computer literacy, and who have actively sought out online 
support platforms. There were also 11 counties that had no respondents so only seven out of 
the 25 rural counties had represented population opinions. If the survey had been 
administered in person equally across all 27 counties the results could have differed from 
what was seen in this sample.  
A potential increased cost of living in urban areas should also be considered for the 
economic portion of the survey where a higher percentage of urban respondents reported a 
monthly income of $4,000 and up. An equal percentage of urban and rural respondents in the 
survey reported paying $400-500 more a month, but this does not include the size of the 
household so it is difficult to determine the potential cause of this in each case. Relating to 
insurance, more rural respondents reported having insurance coverage compared to urban 
respondents, but this could be due to the sample of respondents who completed the survey 
and not a completely accurate representation of the entire celiac disease population in WNC.  
The survey methodology presents many of the limitations of this study. The 
household size of respondents was not determined to get an accurate idea of how substantial 
monthly income differences may be between populations or the significance of how much 
extra it costs each month to maintain a gluten-free diet for each respondent’s household. The 
survey also had a small sample size that did not represent 11 of the rural counties, only had 
two urban counties in the sampling of counties selected for comparison, and as stated before 
was limited in its audience reach. However, there is a gap in current research of celiac 
disease in rural areas that this study may represent as the first research project on celiac 
disease in western North Carolina and one of the few specifically focused on rural locations 
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in general.  It is hoped that this will open rural areas for further research. With improved 
survey implementation and a more expansive spread in survey responses the results for 
perceived barriers, or the reasoning behind a lack of perceived barriers, may be better 
understood.    
Future research in this area is needed to understand the differences in adherence level 
and ability to follow a gluten-free diet in rural areas, not only in WNC but in rural areas 
across the country. Research looking at highly urbanized areas and large cities compared to 
areas even more rural than WNC could provide a much wider understanding of the gaps in 
the management of celiac disease experienced by rural populations. Additional research is 
also needed to determine if it is common that participants in rural areas view their situation as 
having fewer barriers than expected by collected location data, or if the results in this study 
were due to the constraints of the administration method of the survey and study author.  
Conclusion 
The county specific results point to a confirmation of the hypothesis that rural areas 
have less access to grocery stores, health care professionals, and have lower economic means 
that could impact their ability to adhere strictly to their gluten-free diet. However, the survey 
did not share in this confirmation instead demonstrating that the rural population respondents 
had similar economic means, and did not see access as a greater barrier than the urban 
population respondents did. While there are data to provide a potential explanation for why 
rural areas may not perceive lower access as a barrier and may not rank it in the same manner 
as urban populations, without data on the differing perceptions of barriers with celiac disease 
between the two populations it is difficult to validate this as the reason why the survey did 
not reflect the county specific data. Therefore, without increased research in the matter, the 
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hypothesis can be neither confirmed nor rejected but does open up the topic for further 
research.  
Despite a clearly accepted hypothesis this study was successful in identifying ways in 
which rural populations may have a more difficult time following a gluten-free diet and how 
their experience with celiac disease may differ from those with the condition in urban areas. 
This study also demonstrates the gaps in the current literature and avenues that research 
could continue on with such as determining adherence levels and perception of barriers in 
rural versus urban areas beyond the location of WNC and the Appalachia region.  
As celiac disease experiences in rural populations of the United States is a minimally 
researched area this study has met its goal of identifying ways those experiences could differ, 
the need to research this topic more, and the next steps needed in the research. Overall, based 
on the results it is thought from the county specific data that rural populations do face greater 
health disparities when trying to manage their celiac disease and maintain a gluten-free diet, 
but that rural areas tend to view these potential barriers as lesser of an issue or a problem 
partly due to the expectations of living in a rural area compared to the perceptions of urban 
areas. As this is not a definite confirmation or rejection of the study hypothesis the biggest 
contribution this paper makes is its identification of the need of increased research in the 
topic area and the significance geographical location could potentially make in the 
management of celiac disease.  
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